Biochemical characterization of endogenous carbohydrate-binding proteins from spontaneous murine rhabdomyosarcoma, mammary adenocarcinoma, and ovarian teratoma.
Three entirely different tumor types were investigated biochemically for the presence and characteristics of endogenous carbohydrate-binding proteins in an inbred Brown Norway rat, an outbred Sprague-Dawley rat, and an outbred Han:NMRI mouse. The patterns under investigation included specificities for alpha- and beta-galactosyl, alpha-mannosyl, and alpha-fucosyl moieties, respectively, and specificities for heparin, analyzed by affinity chromatography on resins with immobilized sugars or glycoproteins and polyacrylamide gel electrophoresis in the presence of sodium dodecyl sulfate. The patterns were divided into categories according to dependence of the binding activity on the presence of Ca2+ and dependence on extraction conditions. Rhabdomyosarcoma revealed only Ca2+-independent activities, i.e., activities with specificity for beta-galactosides at a molecular weight of 12,000, with specificity for alpha-galactosides at molecular weights of 29,000, 43,000, and 45,000, with specificity for heparin at molecular weights of 13,000 and 16,000, and with specificities for mannose and fucose at molecular weights ranging from 62,000 to 70,000. For the spontaneous mammary adenocarcinoma the pattern was entirely different and more diverse, including species with the Ca2+ requirement. Extracts with the use of 0.2 M NaCl (salt) and 2% Triton X-100 (detergent) from teratoma contained at least nine different carbohydrate-binding proteins. The only similarities between the pattern of endogenous carbohydrate-binding proteins from teratoma and from mammary adenocarcinoma were beta-galactoside-binding proteins, one with a Ca2+ requirement and one without a Ca2+ requirement, and the heparin-binding proteins. These heparin-binding proteins were the only types of carbohydrate-binding proteins common to all three tumor types. The analysis indicates that certain bands represented newly identified proteins capable of binding to galactose-, mannose- or fucose-containing glycoconjugates, respectively. When assayed with rabbit erythrocytes, the different fractions showed agglutination activity. They can thus be termed "endogenous lectins." The use of endogenous lectin patterns as potential diagnostic markers in addition to the corresponding changes in the glycoconjugate composition is proposed.